Sixty-nine patients undergoing regional anaesthesia were premedicated with either lorazepam (1, 2, 3 or 5 mg), diazepam (5 or 10 mg), pentobarbitone (50 mg) or placebo given i.v., on a double-blind, randomized basis. A simple yet rigorous protocol was used to test the effect of these drugs on anterograde recall. Lorazepam 3 and 5 mg was found to affect anterograde recall significantly. None of the other drugs tested affected recall.
Lorazepam, a newer compound in the benzodiazepene series has been shown to have a dose-related anti-anxiety and hypnotic sedative action (Norris and Wallace, 1971; Paymaster, 1973; Elliott et al., 1971) . In addition, Wilson and Ellis (1973) found that oral premedication with this drug provided significant anterograde amnesia. We undertook a study to determine the ability of lorazepam given intravenously in the preoperative period to affect a patient's recall of specific events while undergoing regional anaesthesia. The ability of diazepam, pentobarbitone, or placebo to affect anterograde memory was also investigated.
METHODS
A total of 69 patients between the ages of 21 and 63 in good general health were studied. All patients were visited the evening prior to surgery and their consent obtained. Each patient was brought to the operating room without premedication approximately 45 min before surgery and received an i.v. dose of premedicant drug (see below) on a doubleblind randomized basis. Exactly 30 min later, the patient was shown a "memory card" (a picture of a large one-dollar bill) and asked to identify the picture. Exactly 15 and again 30 min following the exposure to the "memory card", he was asked if he remembered being shown a picture and, if so, what it was. If the patient did not recall seeing the "memory card", he was not prompted in any way. Each patient received regional anaesthesia for surgery. During the procedure, if supplemental medication was needed, fentanyl 1-2 ml i.v. was used. No patient received any supplementary medication before bis exposure to the "memory card". Twenty-four hours later, each patient was again questioned with respect to the "memory card". At this time, if he could not remember being shown a picture, he was shown a large composite that contained the "memory card" together with seven other photographs and he was asked if this helped recall of the original "memory card". At this time he was also asked to evaluate the premedication. On the day of surgery, the observer scored the effect of the premedicant as "satisfactory" or "unsatisfactory".
Three groups of patients were studied:
Ten patients. Five of the patients in this group received lorazepam 5 mg and five received a placebo (benzyl alcohol vehicle).
Group II.
Nineteen patients. The patients received either pentobarbitone 50 mg (five patients), diazepam 5 mg (nine patients) or diazepam 10 mg (five patients).
Group III.
Forty patients. Ten patients each received 1, 2 or 3 mg of lorazepam or diazepam 10 mg. All doses were randomized in a double-blind fashion. All drugs were given intravenously over a 2-min period by a person not directly involved in the study.
RESULTS

Group I.
No patient who received lorazepam was able to recall die "memory card" at 15 or 30 min or after "memory card" when shown the composite plate. All patients who received placebo were able to recall the "memory card" when asked at 15 and 30 min and 24 hours. All patients felt that lorazepam was a satisfactory premedication. Two patients requested loiazepam as premedication for future surgery. Three patients who received a placebo felt that the premedication was unsatisfactory because of inadequate sedation. In the physician's evaluation, all patients receiving placebo were rated as having unsatisfactory premedication because they were not sedated adequately. In those patients receiving lorazepam, two were judged as having unsatisfactory premedication. One patient was agitated during the performance of the spinal anaesthetic and the second was confused for 17 hours after receiving the drug.
Group II.
All patients in this group were able to recall the "memory card" at all time intervals. A majority of patients and physicians felt that the premedication was satisfactory in all groups.
Group III.
Results for the assessment of recall are shown in figure 1. Table I shows the results of using the composite plate to stimulate recall in the group of patients who, initially, could not recall seeing the "memory card". Chi-square analysis revealed significant differences between the four groups (P<0.02). Diazepam 10 mg had the same effect as lorazepam 1 mg.
Except for the group who received the 1-mg dose of lorazepam, patient and physician satisfaction was 80% and 100%. In the lorazepam 1-mg •One patient who did not remember the "memory card" could not be shown the composite.
group, 40% of the patients felt that they were inadequately sedated. Physician satisfaction with this group was 90%.
DISCUSSION
There has been increasing interest in drugs that affect anterograde memory (Pandit, Dundee and Keilty, 1971; Dundee and Pandit, 1972) . Both lorazepam and diazepam have been alleged to possess this property (Wilson and Ellis, 1973; Dundee and Pandit, 1972; Clarke et aL, 1970) . We sought to compare these drugs using a rigorous but simple memory protocol and also to avoid whatever effect may be introduced by using general anaesthesia. The evaluation of the effect of any drug on memory is made difficult for several reasons. If the investigator asks a patient a series of general recall questions, he is faced with the fact that there is a large difference among patients concerning the emotional impact of the surgical experience. If one uses the very sophisticated methods of Clarke et al. (1970) , one has to deal with individual difference in intelligence as well as sedation effect. Further, one needs an unusually well-motivated group of patients in order to have comparable data. The protocol followed in our study called for a minimum of patient co-operation and at the same time used a "strong", easily recognizable stimulus.
The group of patients who received lorazepam 5 mg had a profound loss of anterograde memory. However, at this dose, 40% of the patients were subject to either prolonged (17 hours) disorientation or agitation. Thus, it was felt that 5 mg was too large a dose for routine clinical use. Diazepam was investigated because of the claim in the literature that this drug can affect recall. Pentobarbitone was added to the protocol to determine what effect sedation would have on our method of measuring recall.
Several other investigators (Harry and Richards, 1972; Wilson and Ellis, 1973) have studied and compared the effects of lorazepam as well as diazepam and a barbiturate on anterograde memory. Harry and Richards (1972) used oral doses of 2 and 4 mg of lorazepam and 10 and 20 mg of diazepam and found diazepam did not affect memory significantly. Lorazepam 4 mg did significantly decrease recall. Wilson and Ellis (1973) , again using oral premedication, found that lorazepam 3 mg produced "poor recall" in 52.6% of the patients tested while diazepam 10 mg had no effect and heptobarbitone 400 mg caused 8.6% of the patients to have poor recall.
Our results using i.v. medication agree in most respects with these investigators. Six out of ten patients receiving lorazepam 3 mg could not recall seeing the "memory card". Patients who received pentobarbitone or diazepam suffered no effect on their ability to recall.
The fact that diazepam did not significantly affect recall in our study probably reflects the rather short period of action on recall (between 10 and 20 min) which has been noted by other investigators (Dundee and Pandit, 1972) .
Patient acceptance of lorazepam was very good. Even those patients judged by the physician to have unsatisfactory premedication and to be disorientated judged the drug to be excellent in the follow-up interview. Two of these people requested the drug for a second operation. Pandit, S. K., Dundee, J. W., and Keilty, S. R. (1971) .
Amnesia studies with intravenous premedication. Anaesthesia, 26, 421. Paymaster, N. J. (1973 
SUMARIO
Sesenta y nueve pacientes a quienes se aplic6 anestesia local fueron tratados previamente bien con lorazepam (1, 2, 3 o 5 mg), diazepam (5 o 10 mg), pentobartibon (50 mg) o placebo, administrado i.v., sobre una base aleatorizada de doble pantalla. Sc emple6 un protocolo scncillo aunque riguroso para probar el efecto de estas drogas sobre una deposicion anterograda. Se encontr6 que el lorazepam afecta significativamente la deposici6n antenSgrada. Ninguna de las otras drogas ensayadas afect6 a la deposid6n.
